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1020030023382 <|}*>: 2003/5/9 

olcf. o. tiflW7 ] ^ 7)^1 tifl^^ ^^jt, Hfl^S] ufl 

^1 1 <3*H1 *H 1 S^l^l-i- tifl^^ 4 2 ^^-g: ^Hfr ^ 

£ 1 
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1020030023382 #^ 2003/5/9 

^1 

^-a]o>^- on^^Al^l ^ OJ }^ w fl^ ^^1 {METHOD FOR FORMING 
MULTI-DOMAIN BY THE ATOMIC BEAM ON ALIGNMENT FILM AND METHOD FOR MANUFACTURING 
LIQUID CRYSTAL DISPLAY DEVICE HAVING WIDE VIEWING ANGLE USING THE SAME AND LIQUID 
CRYSTAL DISPLAY DEVICE HAVING WIDE VIEWING ANGLE AND LIQUID CRYSTAL ALIGNING DEVICE} 

£ 2^ £ 1^ #7jl 100^1 £\n *8-S^ «fl^^-# £*l^r 7fl^£o]tq-. 

£ 3£r .£ 1^ ^31 200^1 £]*fl wfl^45l ^1 1 <3^# ^#^71 b *ll 1 D}i3t 

£ 4b £ 1^1 &n 200^}*) «n^Hl ^^£]b ^H]^§: ^*Rr 

£ 5b -£ 1^ ^Tfl 300<^1 ^«fl aH^aj-^ *j) 2 °J^* ^ ^ 2 

5L 6^ 1^ #7]1 200°fl ^*fl ^ x cgo^ ^^71^ 3 4^Ht 
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1020030023382 2003/5/9 
£. 7£r -£ IS] ^Tfl 200^1 ^*fl Bflt n -|2l *|| 2 ^-g: ^#a] *(| 4 ^3.^- 

.£ 9^r £ 8^ #7]] 600°1H 1 7l^r, 1 ^ 2 7]&, *fl 2 ^} 

£ 10^: £ 8^ ^1 700<=H1 2)*}<^ *)] 1 71^1 *ll 1 uH^o] ^.g. 

£. ll£- £ 8^1 ^-7^1 800^1 ^ «fl 1 HlRteVofl 1 ^}£]tt 
^ £^]^ 7fl^£ol4. 

5. 12tt £ US] 1 ^ ^ ^1 1 ^1 l j=la]*V 5|^£olcf. 

5. 13-8: £. 8^) #7fl 800^1 ^| 1 yfl^^l *ll 1 ^7>a]ol ^a}^ 

SAltV 7]]^£o]t}-. 

£ 14^r £ 13S] ^1 1 ^ ^ *)1 1 ^£] ^ 2 <$<$-$r £Al*l 7fl^£olcf. 

£ 15^ £ 8^] 1000<=>fl S]*H ^^1-5^ ^ ^1 1 7l# ^ *]] 2 7}&-$r £AltV 
7fl^£0|cf. 

£ 16£r ^"^oil ^ ^o>z)- on^fiAl^-^o] ^1 2 *JaH# £A] 

5L 17£r ^°§°) *fl 2 ^AHH o]*fl *1] 2 7l^M ^) 2 ^ ^ *ll 2 tifl^^ 0 ! 
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1020030023382 #3 ^7}: 2003/5/9 

£ 19^ £ 18°fl HAl^ *)1 3 Hfl^= cg^ofl ^ 3 s^o]^ £A]*V s^JSlol 

£ 20£- 2 ^aHH <2]*fl X) 2 7)#°\) ^ *H 4 «fl^ ^^^1 

£ £ 20^1 4 wfl^ <g<*ofl *H 4 SL^^g- 3g^ £ ol 

£ 22^ £ 8^ #7)1 1000^1 ^Ir^ € *fl 1 7}% ^ 2 7)^ JEA]^- 

£ 23^ ^ 2 o^fl ^] ! ti fl^ cgo^ ^ 3 yfl ^ ^^^^12 

£ 24^ *H 2 "a °fl °fl ^*fl *H 1 ti fl^ ^1 3 wfl*8= ^ *ll 2 

W ^ £ all 4 *m 4€- £Al*V 7 fl^Solcf. 

5- 25^ ^ t^5) ^1 1 ^a^HI o}^- ofl^xi^o} 7fl^£olrq-. 

5. 26£- £ 25^1 ^1 1 7fl^£o]cf. 

£ 27£: *fl 1 71^5] flfl^sH ! on^ H fli£-g- ^ ^_g. 7 ) * ^ 2 ^ 

£ 28£r *fl 2 o^V <q^K*}^x}°) 7fl^£o)cf. 
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1020030023382 #^ <U*\: 2003/5/9 

£ 29^r 5. 28^1 Xl i ifl*l »1 4 ofl^ tffl^-g. ^ ^-%-7}3] Hfl^S 3E.A] $ 

.£ 30£r £ 28*fl x] i ifl*] x] 4 ofl^g Hfl*j=-g- ^ 5£ cf^. tifl*] 

-£ 3l£ <^ *m ^1 1 ^^-Hll- 7fl^£olc|.. 

£ 33^ «*HJ ^ £Al*V ^SoltK 

£ 35^r 4i3 ^ « 0 M JM|S] XI 1 ^AH-i- SLA)*}. 7 fl^£ol4. 

.£ 36£r £ 35^1 5.*]$. u>^3L *i ^ «<M ^-Xl^ ^Xl» £A] *V 7 flM.£ 

£ 37^ f}i3 -^fls} XI 2 *JAH1« £Al*V 7fl^S.olcf. 

£ 38£r £ 37^1 S.*\& 4iH ^ hJ-x] ^-^Sf flfl^tfj-Sj tb 7fl^£ 

£ 39^ XI 2 ^aHH ofl^ ufl^ ^.g. £ a1*V 7fl^£o]nf. 
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^ ?A°-3,, ^} ^l^^-Cwide viewing angle)* ^*fl ±3. afl^nv 

<4i> ^ti>^o.S. ( ^SaRV*] (Liquid Crystal Display device)^ ^(Liquid 

Crystal )<L3. g-*>, o§# ^ ^^Kg. s^W. ob^ S a]^]^ aflcg^. t$ 

«flxn^ t^aI ^e^Ei(color filter)^ ^cf. ^4}^ ^ 

o]d1x]^-o.s. ^£];n. ( A)-g-x>^ oln)^l^-o) ^6\) ^ ol^l^) -gc). 

<42> #Efl oB^ SAl ^l^ ^e^E-H- #3] ^O] oB^dl o^ct] ^S\ 7 ] ^ °- 

°fl *1°>zK viewing angle)^l CRT ^ X A 1 (Cathode Ray Tube type display device) 

<43> A^Z}-^ 7 flO]o] A}-g-*>^ ^H^H^r =Lt}*] ^ ^-^7> 5^1 # , 

< 44 > J^^Tr ^S^l^Hl^ ^°>^* ^ ^*l7l Cf-g-il]- Z>°- <g^L 

7> ^l^^lJl 
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v 1020030023382 %:^ Qt\: 2003/5/9 

<45> ^*}?}7) ^*fl, ^el^ IPS SJ=(In-Plan switching mode)*- ^ 

^S/O^l^r 7flt^ w> Xlcf. IPS £ = # £±r ^^S^l^l^ sj-i: ^(pixel 
electrode)^ ^(common electrode H ^VM-^I ^l^ofl ^sg afl'g^cf. s^-ii ^ 

^ ^^Itt ^ #3](fringe electric field)7> ^sIji, ^ ^TlH ^s>^ 

<46> H^M-, ol<4 ^ IPS ^S^l^lfe ^l^o] ^o^l^ cflAl 

7fl^o] ^X4^1 $5L7\ #±.£\5L, #^o) ^^}7) 4=1-?-^, *M^8: *fl7l*r 

< 47 > ^e^l^ «fl%t S.^(Vertical alignment mode)!- ^ ^ 7} 7fl^ 

^£ *M «fl^= JZ.H. ^JEZ-l^lfe- PVA ^ ^5*1 #*1 (Patterned Vertical 
Alignment type LCD) 2} , 5^ *1^H #7]7> ^Aj^ « q Vai^ mva ^ ^S.^ 

*1 (Massive Vertical Alignment type LCD) 2} ^r^t}. 
<48> ^sfl PVA ^ ^S^l^lfe Ajo)z}-o] tflAi ^ ;£^g- 

^is}7) ^Sfl ^^<y ^-fr 1^ 4^*V £-afl3-& ^-jl, MVA «<H4£- Srdt 

<49> S c«v i TN £ c 6)1^5.^^1 (Twist Nematic LCD)^ ^o)^ &#X\7]7] ^*fl 

K^}^ ^°\] ^ Snflo]^- QJL, Alo>z]- JiAj- A>-g-^ «j-^ol ^ 
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<so> of^i, #efl 3 £ l ^ 

<5l> t£th a. ^ 2 ja.^ ^. 7] ^^o S tifl^^-ofl ^E] £Dl|olA ^*Hr 

<52> at, a- ^ 3 42.3^ ^-71 ^7>«] O.S Hfl^Hl E^O]^- 

<53> ^ TgJ-t^ ^] 4 413 o_ a> 71 <^}ti] O.^ wfl^^H] ^E] £l 6 Jt 

ufl^ ^t^. 

<54> olsq- ^ ^- t^o] 1 -5-7^ ^^^1-71 £ <^-§- afl^>7l ^ 

«fl 7l^Oll Ufltg:^ ^^JI, ti]]^n|0] AV« S «. Ei Ufl^^ ^ X « -j- 
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<55> Hth €■ ^3 ^ 2 *r^-i: 7-^*}7] ^*IW -g^g^ ofl^ o. XM^M 4)3. £ 

3l» ^*>7] ^*fl, 1 7l^ofl X] 1 ^^-ir X] 1 o]^^ xl 2 ^-ir 

Xl 1 5E±r Xl 1 d>^^.^ Xl 2 # ^ofl ^Sr}jL, Xl 1 7l#6fl 

1 «n^-a- ^^L, ^1 1 ^ 1 <8«H tfl-g-SHr Xl 1 tifl^^^ 1 

^ofl 1 ^} ^^-i: £fe ^7]-wi^ ^a}*} ZL , Xl l ^^oi xl 2 <3 

^1 ^fl^Rr 1 tifl^^ Xl 2 ^^^1 *H 2 tij-^ Q7.}^^r ^\H>\ 

3L, Xl 1 7l^r ^ Xl 2 7]^°]^^ *>*r S.^}^ #A|o)zl- ofl^^^-^o) 

<56> JEEth ^1 3 ^^jf ^*}7] £ n>^iL^ Xl 1 ^ 

Xl 2 7^, X] 1 71^-4 Xl 2 7l^r A}o)d\) afl*l£ Xl 1 ^ ^ Xl 2 Xl 1 7}&«\] 

^^H, 7$ 1 Xl 1 ^^Hl ^-§-S>^ Xl 1 «flt§: Cg^CHl *11 1 "oH^S 

Xl 1 ^ wfl^-g- ^ ^-§-71 ^ Xl 1 q-^x] Xl 2 <3<^H1 tH^-*}^ XI 

2 afl^t c§<*Xl Xl 2 «o V ^S XI 2 ^ wfl^-g- ^ 2]-§-7l» ^ X] 1 

, 2 71 xl 2 XI 1 7l# ^ XI 2 7}& A}o}d\] ufl^^ £ # 

*Rr ^a^z}- ^"^SAl^l* XI ^-^4. 
<57> Hl?h ^^^1 XI 4 ^^*>7l ofl^^. afl^^l ^ t!: «fl 

^rnVo) ^-7fl ^>7l ^ «1M^ -§-*fl, *«^-8: rcj-S]- -g-^ol^ tifl^nV# 

^Sfl 7>^^ W^ 1 * ^A><5>^ ^7VW] 1gH)#*l ^ ^7f«]^- afl^nVofl C. S ^A]- 

*>7l ^*fl Wflo]^ S-Xl ^ ^A}«1 t^^H A\o)6\) tifl^S]^, ^ 7 fl^ ^ ^I7>«1^- ^> 
^-^0.5. ^^-A]7l^ 4^7fl^ ^3^7} ^^3€ p}A 3f S^>^ ^7fWj 3= JZ]- 
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1020030023382 %:% 2003/5/9 

<58> -g- igHgofl 9]-5}r£ H]^# o_fl^.g. tifl^Jl, afl^ « c >^^. 7H^sH j£X\ o) 

<59> o]s> ( 5L^^r ^3 «V^^ -S-Afl-Sl ^*}JI7} $ 
4. 



<61> -^_-*]ofl 1 

<62> JE l£- ^ 1 ^Aj^ofl o^fl OJg. Bfl^M] ^E) 51^ <?]-§; <§^*> 

<63> ^ i^- %v^^ig ( (atomic beam)°.S. afl^Cal ignment filmH 

£^]°l(multi-domain)^- ^*>7l 71^]^ afi^cl ^sIcK^l 100). 

<64> £ 2^ 5L 121 #31 lOOofl ^*fl 7l^ofl tifl^^# £A]*V 7flM;£olcf. 

<65> £ 2« #S*>^ , 71^(100)^^ ^°o^V g^g. atf 110)* tg^ig + ol^ ^ 

# 1-^, wfl^^-(HO)^: cfolo>s.^ 5}o)3_ 7}£-(Diamond-Like-Carbon, DLC) , #s\- ^ 
^r, ^s\- -M^^-Cpoly crystalline silicon), oV^-^ ^ £^(amophous 

silicon), ^Sj- e}eHj- ^ #^oj p|c ^ ^ (polyimide) fAS ol-f-^ ^ ^ 
<66> ^HHH, wn^(HO)^ cfo]o>s.c ^o]3_ ?}^o_3_ ^^^cf. 

<67> S_ 1^- rfA] 7l^oll tifl^nl-ol ^ ^ ^ ( Wfl^nVo} o^ho] ^ ]_ eg erf ofl 

^ €*HJ°I| o^fl ^ ! S^oiol ^^cK#7fl 200). 1 ^1 1 
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*>7l fl*(H «fl^=^ l ^<*£- hc^5)JL, *)1 1 ^^-a- ^jsqt!: «H^^ 

£ 3£r £ 1^ #7fl 200^1 ^*fl yK^ 1 -^ ^1 1 1 

£ 2 5Efe £ 3* %!-^>^, Hfl^(110)ofl^ ^1 1 ^3.(120)7} ^^tf. *fl i 
^£1(120)^ tiB^=BV(110)^ ^1 1 ^(Al)£- 711^-^7131, 1 ^^(Al)# *fl2l *b M- 

^^(A2)^r S.^ 7>Hlcl-. oil- ^^*>7l iflSfl, ^1 l p>i3(120)^ *ll 1 <^(A1) 
^1 d^Rr ^1 1 7^(125)71- ^^^cf. 

^MHH, *11 1 ^3(120)^ yfl^BV( 110)^1 5.^) ^1 ^Hfl^. ^ 

1 *}^£L(120)^ till^nT-( 110) ^ K t£o]) ^Pl^-(A1 2 0 3 ) ^ 

i^E^, 5}-*V 71^- ^ -cq w o >tf #2* ^^*V4. *« 1 ^3(120)^ ^ 

IH^I^ tfl^l Alt ^-fr *\-$ri5\o\5L ^f>\v\. ^ i p>^a.(120)^ 1000A 

*ll 1 n}^ 3 (i20Hl wfl^KllOHl ^1 1 <g<*i(Al)°l z\] 1 

(120H^ afl 1 ^^-i- ^^(130)ol ^7}s}tf. ojufl, i « o vtgo. Y ^ 7l§o. 

alAlTfl o°^l^ gO 0 ^ 1 ?]:^ ^IW^. ^*>^(130)£r ^91 HEflS ^1 1 

3.(120)^1 *l*fl ^^tf. ttfel-A-], ^^V«i(l30) ^ ^ 1 7fl^(125)# ^f- 

sfl l ^^(A1)<H1 £fl-§-*H=r «n^ v (110)<Hl ^\5\3L, ^l*l-«i(130Hl Sl^M flflf^ 
(110)^1 afl 1 <3<3(A1)°11^ *m*}7) ^11 1 51*11 o]( 115) ol <§^t}. 
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< 72 > £ 4^- 5. 1^ #31 200*(M yfl^^Hl ^S]^r ^ S^-fr 5L*]& 

<73> £ 3 SE^ £ 4# ^"2:^, €^(130)# ^^^>7l ^ti^ir j 7>i 

(source gas)* ^fl *H °l£r(ion)# ^^Rr #3l7> ^ ^4(^-31 210). 4ii 7>i 

€■ d >^-^ 7}^ (argon gas) 7} 7>^o]r4. 

<74> ^Ajojl^A^ o]-g-,g- #7fl±r 2 7M ^S£4. 

<75> <^*V ^ «i*f| 7}^l, S.Tg j o>H^- <go!j 

sl^H *fl^ £4. 6 > = ^- 7>^S sfle] *}7l ^siH^r ot 2500K o}^*) ^ 

£1- IIS tr4. ^l^Jl^, o>e^. 7>^^ 2500K 7}<M ^^^1 

^eH!H<HH ol^-( arg0 n lon)<L£. *fl&| ^cf. 

^ 7fli= *}o) oil ^ °> = ^ 7>i# Sfl^ *>7l<Hl #^-tr ^^17> *g^4. 

oj-s^- 7j-i^ o>s^- 7 }if f>}7}o\] ^^-*V ^7jl^# ^ ofl^c ^ Rl 

<77> o]<4 ^ i^l-ofl ^ 7 ^, ofls. s.o 1; 0>s^ 7)^7}. ^flej s\o] o>2^- 

°l£r°l ^^5]^, °V=^- °]£r-& 7>^^ 4(^-7^1 220). o>5^. ol-^o) 7 ^o. 7^ ^ 
ofl ^sr>c^ olJfLo^uf. 7 >^ ^14=) ^EflS. 7}4- o)^ o}£-^ 

tO-cfl milLS. tfl^^cf. nJ-=M, °r^--£ ol-gr^r -t-f-^ ^^1 4^ 7>^ ^-g- ^Sfl 
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^^7>7l A} 7}^ 7>7>^^^ ^ H}-H7fl 7 >^S] o] 7 \ 

^ ^ -¥-£:4H*r °]^(ion beam) ^Efll- £-7fl ^ 

<78> £ 4* t\X\ 7Hr °l^r^ oj-S^ oj-g-^- 

7>#^ ^^3. ^7>^o] ^^^tq-C^-^l 230). 7}^ 7># 

£ o>5^ ^7}S ^^>7l ^*fl 7}-^ o}e-£ o]-£-£. tfx£o] ^^> 7 f €4«J 
°1 °>S^ ^7>S>f ^*>S ^^4. 

<79> *fl i <3<*j( A1 Hj ^ 1 ^ ^1 1 4^3.(120)^ tifl%tnv (110 )o. s «. 

3 ^7^4. 

<so> £ i-g- tq-Al ^-at^, Hfl^ev^ ^ 1 <g«H ^| 1 JE^o] yfl^ni-oj 

^1 2 ^^lb 2 5Lnflo]ol ^^^cf(^7^1 300). *fl 2 1 °1^*>*|, 

^ 1 &tt4. 

<8i> £ 5b £ 12] cfTfl 300*11 ^*fl wfl^^ *fl 2 i^#A]7lb *f| 2 4^3. # 

< 82 > £. 51- #3:^, 2 <3^(A3H1 ;*)! 2 £^o](ii7)^ *$<%^7] ^^fl «fl^(H0) 

*11 2 ^^(A3)ol ^#s)j7 ; wfl^(no)^ i^^^l ^^(Al, A4)^r S^f 

7}B^t}. c^nfl, 2 ^^(A3)^r Bfl^^(HO)^ 1 ^(AD^ 91^^ *ofl ^^€4 

<83> ojl- ^^^}7l tifl^BV(HO)^ S^^lb ^ 2 4^3.(140)7> ^^^Cf. ^ 

*HHH , 2 4^3(140)^ afl%t^-(ll0)^ ^ Q ^ ^ns. ^=14. ^1 

2 *}^3(140)tt tifl^KllO)^ K ^6\] AVs). ^nl^-(Al 2 0 3 ) -f-^ ^4^, 5^ 7j 



60-15 



1020030023382 #^ 2003/5/9 

A o v ^ ^ *&*£°-S. ^ *H ^^tVcf. XI 2 *X^3(140)^ *Y$t l^l-H- ^ «fl 
^ ^-^-ir ^}-g-*H:E •^ w c v ^>^. XI 2 140)21 JM|fe ^ 1000 A o]^-o.s. *g^*> 

XI 2 D>i 3 (i40)ofl tiflqfreKnoH XI 2 <8^(A3)°1 ^^S)^, XI 2 

*}^H(140H]ir XI 2 « 0 >^S €*}U(130)°1 ^A}€4. XI 2 » 0 V ^ Y 7l§o.S 
*1X1 #*8=o_S. 0°<>1^ 90 o *ln>o_5. ^HM*}. ^^>«i(130)^r Bf^l ^tflS X| 2 

p>^H(140)^ #X1 ^J^tf. m-s^A-l, ^^(130) ^ <U^-±: XI 1 7fl^-(145)» 

^*fl XI 2 <^(A3H tfl-§-*Rr afl^KllOH ^>5]J1, €*HJ(130)«1| 3«H tiflW 
(110)2} X] 2 <8^(A3Hfe- «11W7l fl^- XI 2 o](H7)ol ^^^tf. 

^^HHl 21 *V^, »fl«^ 3<XS. 2 7fl °1^2l Jf^-ofl Cf§ w o V^# ^ 

^El Snflol^- ^ ^cf. 



<86> 2 

<87> £ 6^- £ 121 #711 200^1 2l*fl Hfl ^21 Xl l ^-^-g: ^a^I^ XI 3 4i3t 

S*lt!r 7^Z°]t)-. JE 7^ J£ 12} t^^I 200«X1 21*11 wH^^o^ xl 2 ^^-g- ^#Al^l^ 
XI 4 £Al*V 7H^£olcf. 

<88> s_ is] cjxi 100^1: -f-Sfl 71^(100)^1 afl^( 110) <X <8^^^, JE 6^1 5^1=1 «>2f 

£<X «n^(110)2l XI 1 <8^(A1)* 7^*] 7) 7] wfl^(HO)^^ XI 3 

(150)7)- BflAi^ttf. xl 3 ^a(i50)fe ^^17> yfl^^l-(iio)2i xi 1 <3 24 (Ai):nj- 
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tfl-§-*Rf 3^1 7fl^^ 3 7fl^p-( 155)* *SIMH *8#* 5H=r^-. *fl 3 

(150)^ Hfl^(110)Sl &t£o\] tflsH ^./-fs. -§-^ *r SlSm Hfl^(110)^l 

<89> ^XHl^, wfl^(iiO)^ S^ofl *H 3 n}:£SL(150)* ^-sl 3-9-. ^ 

oo> £ 6 -§- tfA] tin^CHO)^ *fl 1 ^^(Al)^l^ HflU=*KllO)-§- <g 

^>^(130)ol ufl^sKllOH] cfl^o^ ^ i H 0 V%l=o.S ^7fl^ ^cf. olnfl ; tifl^ni-dxo)^. tg= 
*>^r ^*} U J(130)^ *ll 1 Y m 7l^o_^ aVAjTll 0°ol^V 90° ^ ^o.^. 

<9i> £ 7^- , A 4 P>iH(160)^ afl%>sV(110)^l ^ 2 <3^(A3)-i- 7fl^A]7l7l 

Sf-v\)7\ $r°.^, hU^(HO)^ ^ 2 ^^(AS)^ tfl-§-*Rr 7 fl^-^ 4 7 fl^- 

(165)1- 5H= *SIMB ^^M- ^cf. 4 ^3(160)^ yfl^Kiio)^ S^^l cfl^V 
-g-*]«] - oir,^ wfl^CllOH tfl*}^ tifl^l^cf. 

<92> £ 7^- cfAl %V^Tg ) Hll^(HO)2l *1] 2 <3 ^ (A3)°fl ^^(110)^- §^ <g 

*HK130)°1 yfl^(110)oll cfl^H £ 7<>fl 3^31 ^1 2 ^SLS. ^7fl^ ^cf. 

°H, yfl%>B]-(110)# fsfe 2 Y ^-i: 7l^o.S ^1 7^1 0°o]s£ g 0 °Dl 

<93> ^X)d\)o\) sqz}^, afl^^ 2 7fl «.«.ofl ^ S C}^ « C V^ ^Vi, 

^f a J^- ^*>«H «o v ^i^L d|3* tifl^ *M, ^-7}- ^ &o] ufl^ei-ofl 
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<94> ^-Alol:^- ^gAl^iai ^ Ml 

<95> ^ 1 ^Ajofl 

<96> 51 8^£r t^ofl ^tb ^1°>^- ^S^^l^l y 0 >^^l *ll 1 ^AH* £A] 

<97> £ 8# ^*}^, *fl 1 71^" ^ 2 7l^r A>olofl^ ofl^^. tifloj^l ^ 

*fl 1 ^ ^ 2 #^-°l ^^^^(^-7)1 600) _ 
<98> E 9fe £ 82] ^Tfl 600<>1M *fl l 7l^r, 1 z\] 2 7]^:, ^} 2 ^) 

<99> E 91- #2:^, ^Tjl 600^1^1 ^1 1 71^(170)^1^ *im^ ^^-o.^. 1 ^i^- 

(175)°1 ^^^rf. ^AHloflAi, ^a^z}- cfl^ SA |^)o) efl^£7> 1024 m8°]JL, 
€- ^ ^^#511 oil TJ^, ^fl i 71^(170)^1 *ll 1 #^-(175)£- 1024 x 

768 >§ 7^7} ^1 1 ^^-(175)^ ^ ^-2}- Indium Tin Oxide, IT0) 

SEfe o]- o]-<£ aVs}- l-^(indium Zinc Oxide, IZ0)S. °l-f-<H*li=k 

:ioo> gc^ ^-741 600^1 ^ *{| 2 7]^(190)«11^ 2 #^-(195)°l 2 

(195)£- ^ 2 71^(190)51 ^^Hl ^^H, ^1 2 ^^-(195)^- 9J# ^ 

#^(Indium Tin Oxide, IT0) SE^ <y# o}<£l ^5)- #2] (Indium Zinc Oxide, IZ0)S °] 
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<ioi> JE 8# tfA] #2:^>^ ( #711 600^1 >H afl 1 ^ *H 2 A>o]ofl j\] i ^ 

2 «§>^ ^, *fl 1 7l^roflfe 1 ^^€^(^^1 700). 

<i02> £ 10^r -£ 8°\] #7ll 700°ll 1 7l#<*fl ^ 1 wfl^ol 

<ios> £ io* *fl 1 ^(175H ^£ ^1 1 71^(170)^1^ 1 tin^ v (180) 

°1 ^€4. 1 wfl^^-(180)^r 4olo>s.= e^ola. 7>^-(Diamond-Like-Carbon, DLC) , 

Us} ^e^, t^^} ^-^(poly crystalline silicon), ^s.^^ ^&)^ 
(amophous silicon), ^sj- eIe}-^- ^ s-^oIuIjel ^ ^*1 (polyimide) ol^-o^ 

<104> a. ^AHloflA-1 *|1 i 71^(170)^1 ^1 1 Bfl^ni-( 180 )^. t±o] o}s. c e^a. 7 l- 

^1^-^^lCl-. ^1 1 tifl^n1-( 180 ) ^ 7]Ao V ^ = <jj n^o\) O^Cr) 1 7 j 

^(170 HI ^m-. 

<105> £ 8 o. ^ ^^i^ ^ 1 7 )#6)] ^ 1 Hfl^nj-o] ^£ 35L f *j| 1 wfl^D^o) ^] X 

tifl^= <3«Hfe- 211 1 ^<L£. ^7>Wjol ^A>^4(cl-7ll 800). 

<ioe> £ 11^ £. 8^1 &?\) 800^1 ^1*11 afl 1 tifl^eHl 1 ^<L£, €*rlH ^}£\$= 

£A]^ 7fl^^olc}. £ 12^r S. 112) 1 ^ ^2 *U 1 x^*} z\] 1 3E.*1 

<107> E n £ 121- #2:^ , 1 71^(170)^1 1 ^^-(175)^1 ^Jf o] 

1 ^(AlHl tfl-g-^Kr 1 afl^nv (180) ^ ^ ! afl ^ ^<^( A5 )^ ^Sjji, 14^^ 
^ S--T- 7>^^1C1-. Olol^ ( V,-^^ ^1 1 <^^(A5)<H1^ 7}^ ^7>«j (130)^1 ^1 1 
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wV^iLS ^>^cf. Xl 1 «fl*8= «3^(A5H1^- ^1-^(130 HI Xl 1 51^oi(i 8 2) 

°1 °1X1, Xl 1 ^(Al)^: Xl 1 ^^-(175)^1 1 7fl7|- ^^t}. 

<ios> £ 8 * cf^l ^S*}^, Xl 1 wfl^£) Xl 1 afl^= Xl 1 «j-^o. s 7>^2l ^ 

A o v 3HH, Xl 1 «U^ V 3 XI 2 tifl*^ <3*Ml^r X) 2 w 0 >^AS 7>^£l 
«iol -A>£|^ ^^|7> ^^^cf(^7jl 900). 
<109> £ l 3 o. £ go} 800^1 ^1*11 XI 1 HflWII XI 1 ^V^l ^M-£}^ 

S^ltl: 7B^£o]cf. £ 14^ £ 13^ XI 1 ^ ^ XI 1 XI 2 ^-g- 5.*} 

<no> £ 13 £ 14* , Xl 1 71^(170)^1 «g>S^ XI 1 ^(175) ^ Xl 1 

^^(Al)^: <?! *-H*l<ll XI 2 <^^(A3)^1 tfl-§-*>^ Xl 1 ^^(180)51 Xl 2 afl^ ^ ^ 
(A6)£r ^#5lJl, XI 1 tifl^nV( 18 0)Sl M-ul^lfe- 2.!f- 7\^v\. o]o]*\ , Xl 2 Hfl 

U= «3^(A6Hfe 7>^^ €^(130)<>1 Xl 2 «o v ^AS ^A>^cf. xl 2 UflU= ^ ^ (A6)<X1 
7Hr€ €^(130)<^| ^*fl XI 2 £Xl<y(184)ol ^^^cf. 

<m> oim, Xl 2 <^(A3)£: Xl 1 #^-(175)^Hl I7fl7> ^^^tf. Xl l ^ 

(175) ^Hl XI 1 ^(Al) ^ Xl 2 <S^(A3)<X 2 7fl nflo^ xl 1 <g q (Al) 

S Xl 2 ^^(A3)^r i2tfls Bfl*l*Kr ^ u^aj^tj.. 

<ii2> £ 8# cfAl , XI 1 7]% ^ XI 2 7l^ <X^i-i-el €^-(^711 1000). 

XI 1 71^- ^ Xl 2 7}&o] £l^ ^XHHtt XI 1 7l^r ^ XI 2 7l^r AVoHl ofl 
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<H3> £ 15^r £ 8^ #7|1 1000^1 ^}<X o^-g-B] ^ Xl 1 7 }# ^ Xl 2 $ 

<H4> £ 15* ^i*}^, Xl 1 71^(170) ^ ^1 2 7l^(190)-a: c H^#s]*>7l ^*1M 

Xl 1 71^(170) ^ XI 2 71^(190)^1 A}°Hfe ^^H(198)7> afl^^cf. ^^H(198)^ 
XI 1 7l^-(170) ^ Xl 2 71^(190)^ Efl-^-sll- ofe}- tifl^l^cf. ^BiH(199)^ XI 1 7)& 
(170) ^ XI 2 7l^r(190)# ^ ^ <^(196)* 

<115> ^Al^ofl 2\f>\i& t Xl i ^q-^ «^«.o] XI 1 ^^Ml XI 1 JEnfloi-i- ^^><X XI 

1 «o V ^S. *>!^ tifl<l^Jl, XI 1 i-M*]<£l XI 2 <3^X1 xl 2 SXl^l* ^^s> 

^ XI 1 XI 2 #^£.3. ^-fr wfl<l*>cX ^.cf ^ a]o)z}-o_s. ofl^ SA j^. 



<116> ^ Aloj] 2 

<117> £ i 6 ^ ^. i^ofl 0]^. ^^jEAl^lS] XI S XI 2 ^Alc^l^. £A] 

^A^olcf. .a. XI 1 7l^ofl XI 1 JEX1°1 ^ XI 2 51X1^ ^*Rr y o V 

^ £ 8^1 #741 600 i41*l 9004 %-°i^°-S. zl #4=1 ^^>7]S *Vcf. 

<H8> £ 16^: %^*>^ , £ 8^1 #X1 1000 <X*Hm XI 2 7l#<*f| x) 2 tifl^H 

t4(^:X1 650). 

<119> £ 17^- XI 2 ^A]^oil ^«fl XI 2 7l^-Xl XI 2 ^ ^ XI 2 afl^^l 

*§^€ ^* S^ltlr 7fl^£olTX-. 
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<120> £ 17* , 2 71^(190)^1^ ^^Hl *ll 2 #^-(195)°l ^^cf. 

2 ^(195)-& ^ ^ ^ «y# o}<£ Xj.$. afl^t}. 

<121> 2 «ll^(200)^r *ll 2 ^^-(195)^1 ^^Hl 2 «fl*8= 

5K200)£r cl-olo>s.= ^(Diamond-Like-Carbon, DLC) , ^s|- ^sf 

^-^^ 'elsl-SKpoly crystalline silicon), o>#s]^ -aSl-£Kamophous silicon), Q 
5r nm^- ^ #5lo]nlH. ^ ^r^l(polyimide) "§-SL£- o]^o]^ + oicf. ^a^H 

<122> £ i 6 o. ^75}^, 2 71^1 2 wfl^ol ^5}^ #7ll 650 ol-s:, 2 

tifl^Hl^ 1 afl^ <3<^ P>^i^ 3 tifl^V -^^ofl ^ 3 wj-^iLiL ^7>«iol 
^(^l 750). 

<123> £ lg o. «Vrgoq 2 ^aHI^ ^ gfl 2 7l ^ofl ^ 3 « <3 ^ °11 

€*rU°l ^ 3 -a}. wJ-^S. ^A>sl^ £Al*V 7fl ^£014. £ 19^r 5. 18°)) JE^ 

^^13 «flU= ^1 3 £.*)l<y* £Al^ ^^SolcJ.. 

<124> £ i 8 t£ 191- #S<Br}^, 2 wfl^=^-(200) ^ *ll 1 71^(170)21 ^1 1 

(A5)4 *Fr iL^r 3:°)}^ *ll 3 »m ^(A7H ^^5lH, 3 wfl^ <8^(A7)oflfe- Q*} 
^(130)^1 3 y 0 ^o_^ ^A>slol ( 3 tifl^V <£<3(A7H1^- *ll 3 U-^S. *fl 3 
£^l<y(205)ol ^^t}. 

<125> £ 16* tfA] #3^}^, 2 7l#ofl 3 Hfl ^ <^ ^ ofl ^A>5} ^ CfTfl 

750 °1^, 2 afl^nv^^ ^ 2 tifl^V ^^jq. p}^^ *|) 4 ^| 4 ^<LS. 

^7>«]ol ^-^cK^ 850). 
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<i26> £ 20^ ^ ^^i xi 2 ^hh °\n xi 2 7)%*\) ^ 4 *m <3^xi 

Xl 4 ^> u o v ^S ^>^lfe 3* H^ltb 7^£o]c}. £ 21^ S. 20*11 S.*} 
Q ?\) 4 Hfl^= ^ Xl 4 £Xl<y# H^l^: ^JE^lc]-. 

<127> £ 20 SE^r £ 21* Xl 2 tifl^sv(200) f 1 71^(170)2) Xl 1 

«fl^(180H ^€ Xl 2 <^(A3)^ °B^iL^ ^Xl^r *\] 4 u]]^ <3<*(A8)<X 

Xl 2 wfl^nv ( 200) f ^1 4 «flD= ^^(A8)^r h^m:S)JL, Xl 2 wU^^OO)^ 
5Lt 7>B^^lcf. 4 «fl^ <3^(A8)JlS^r 7>4=^ ^7>«i (130)^1 Xl 4 «<> Vl &-°5. 
^>^4. °H1 ^^h Xl 2 wfl^t^-( 190)^1 Xl 4 wfl%t ^(ASHl^ Xl 4 y oHK°S. Xl 4 
£^1^1(207)01 ^^cK 
<128> o]o]Sc\ i j£ 8^1 #X1 1000X1 XI 1 7l4£(170) ^ Xl 2 71^(190)^: #JL <X 

S\JL, 1 7l^-(170) ^ Xl 2 71^(190) *}°) o\] ^ <%^°] 
<129> 22^ S. 8^1 #X1 1000^1 21*}<X <X^1:£] ^ Xl 1 7)% ^ 2 7l^-g; £^1*1- 

<130> £ 22# XI 1 71^(170) ^ XI 2 7m(190)* #JL ol^l^M ^*1H 

XI 1 71^(170) ^ XI 2 7^(190)^ aH*^ ^^(198)71- wfl*l^t}-. *JfiB(198)^ 
XI 1 71^(170) ^ XI 2 71^(190)21 Efl^-ell- trJ-E} wfl*l^i}. ^5lB(198)Tr XI 1 7}& 
(170) ^ XI 2 71^(190)* ^ ^ on^ (196) ^. ^:g-^cl-. 

<131> ^ i 71^(170)^1 XI 1 £X1^1(182) ^ XI 2 7l#(190)Xl Xl 3 SLffl 

^1(205), Xl 1 71^(170 HI Xl 2 £X1°1(184) ^ Xl 2 71^(190)^1 Xl 4 
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£^1^1(207)31 wj-^ofl <^>o) xl i 7] #(170) ^ A) 2 7) #(190) #^-7> 

<i32> £ 23^ XI 2 ^ x] 1 afl^ cg^, XI 3 «fl<8= °m ^ ^1 2 

afl^ ^ XI 4 ufl^ <3<*£] SAltV 7fl^£o]4. 

<133> £ 22 Sfe £ 23* ^S*}-^, A) 1 «flU= ^^(A5)^l 1 £^(182) ^ Xl 3 wfl 

D= ^^(A7)3l 3 :£*fl<?l(205)£r -tfJi ^*Jt!r H o v ^* 5. v £^- ^€i=K Stb, *fl 2 yfl 
^ ^ ^ (A6H1 2 51^(184) ^ 4 *m <3 ^ (A8H1 *H 4 £^1^1 

(207)£r S^tf. 

<134> ol^^ x] 1 £^1^1(182) ^ 3 £afl^l(205)ol ^^f>\jL, XI 2 -£^]<y(184) 

^ 4 £nfl<?](207H ^-g- 7>^ ^-f, XI 1 71^(170) ^ ^ 2 7l# 

(190)^ A>olcfl^ ^ ufl^ s.j= ^(Vertical Alignment mode LC, VA LC)°1 ^r^t} 

<135> £ 24^r *)1 2 ^aHH ^sfl XI 1 *m <8^, ^13 wfl%> ^ ^ Xl 2 

<136> £ 22 S-cr i 24# ^S*f ^ , ^1 1 «fl^ ^^(A5)^| 1 £^l«il(182) ^ ^1 3 Bfl 

%t <^^(A7)^ A] 3 £^1^(205)^ #3: 4^- y o v ^# ^1* ^1 1 

£nfl°](182) ^ ^1 3 (205)^8: ^S. 90° -270°^^ z^S. ^^cf. 2 

HflU= ^^(A6)^l *fl 2 £^1^1(184) ^ 4 tifl*8= <3<*(A8H 4 

£*fl<?](207)£: ^ *o v ^* ^ v £^- ^^^i^f. <« ^12 £nj|o](i84) ^ 

4 £^l<y(207)^r ^-Jl 90° -270°^^ 7 4^S. ^£4. 
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<137> °}^% >j) i S.uflol(l82) ^ A 3 £^1^(205)^1 *fl 2 (184) ^ ^1 4 

(207)9] «oH >c, l >H3. 1 71^(170) ^ 2 71^(190)^ *}°H^ 

<138> ^-Alo>Z]- ^^a^l^^l 

<139> ^jAHl 1 

<140> £ 25^ -g- afl 1 ^AHHl ^-A]0>Z]- ofl^ £A -|^l^ 7 fl^ £ ol4. £ 

26^: £ 25^ 1 7fl^£olcf. £ 27-& ^ 1 7l^ afl^^-ofl ^ x oji^ 

Wfl^-g- ^ ^-§-71 * Tfl 2 tifl^-g- ^ ^-§-7l« £Al*l- ^jroltK 

<141> £ 25 ^^1 £ 27^- fis}^ , °A^S.^\ ^1(230)^ ^1 1 71^(170) ^ 

^1 2 71^(190), ^ 1 ^^-(175) ^ 2 #^-(195), 1 tifl^^-(180), *fl 2 wfl^ 
(200) ^ «5fl^(l96)^r i^W. 

<142> *fl i 7l#(170)<Hl^r 1 ^^"(175) ^ 1 afl^W 180)^1 2 7l^ 

(190H^r ^1 2 ^(195) ^^12 «ll^BV(200)ol ^A^tf. o)s^ , ^ 1 71^(170) 
ofl X] i ^^-(175) ^ *ll 2 ^(195H iHtflS. M-^l-711 tifl^l^ SX^. 

<143> £ ^Al^oflA^ ^ i 7l^-(170)^l^ 1 ^^-(175) ^ *fl 1 «n^(180)c>l 

^^5]ZL ( *)1 2 71^(190)^1^ 2 ^^"(195) ^ *ll 2 tifl^(200)ol ^cfls. ^ 



60-25 



1020030023382 #^ Qz}: 2003/5/9 

<144> *|1 i 71^(170)^1 41 1 *I^Kl75)£- 4U=3^ ^tflS ^7fl7l- 

41 1 *d^(170)£- 5L£^9l Slf- ^ #5* 1-^ 31 *]# a}<S 

<U5> S. 26-1: 41 1 #^(170)£- *\°]5L 1 7flS] 41 1 <£^(A1) ^ 41 1 <g ^ 

(Al)3|- 7fl^# ^ 41 2 ^^(A3)^ .g. ^Aloflofl^, 41 1 ^ 

(175)^ 1 7fl^| 41 1 ^(Al) 5J 1 7flsl 41 2 <8^(A3)-i- £fei=k 5&*r, 41 1 <8^(A1) 
^ 41 2 ^^(A3)ol 4^7fl^ % + , 41 1 <93(A1) ^ 41 2 <3^(A3)£ 41 1 ^(175) 
^Hl JDlnfl^ ^£4. ^ 41 1 *R(175)<*Hfe ^ B $1*1^(177)7} ^^^cf. wv^- 
H«^Bl(177)^ 4HB ^(G), ^SL+ ^(S), H.efl<y #^-(D) ^ *fl^(C)-g- 5E. 
^h=K ^ B^Ul^Ei (177)^1 TflclB. *l^r(G)-gr 4MB sKKGLHl <£^s\JL, 
^^•(S)^r cflolE] 5}<U(DL)4l ^^H, H-Sfla] ^(D)^: 41 1 ^(175)41 <S^€^-. 

<146> £ 251- tJ-A] ^-a^, 41 1 wfl^=^h(180)^r 41 1 71^(170)^1 41 1 *i^r(i75)^<4 

gojS^- ^341 ^ 41 1 «fl^(180)£r T4-°l°>^ ?}°]E1 7>-£ 

(Diamond-Like-Carbon, DLC) , *Je)€-, *22r ^-E-, cf^^ ^e]^-(poly 

crystalline silicon), <4ir3]i -^^^-(amophous silicon), Bl^w ^ #el°l D lH. 

^r^l(polyimide) ^-£.3. ^l^^ ^ oicf. ^ ^AH<*(Hfe- t^e^^i ^ x 
^^-(180)^-5. cfolo>^= 2}ola. 7^ t^o] AV-g-^cf. 

<W7> 41 i wH^ago) 41 1 #^-(175)21 41 1 <3^(Al)i -^-g-^r 41 1 «fl^= ^ 

^(A5)olJl ( 41 1 afl^n|(i80) ^ 41 1 *l^-( 175)^1 41 2 <3^(A3)* gfe 41 2 

u fl^ ^ ^ (A6)°l i4. 41 1 Hfl^eV(180) % 41 1 sfl^ ^^(A5)4l^ «1^# ^ o_ 

3. «l)^=*>7l 41 1 ufl^-g- ^ ^-8-71 ( 182a) 7> 41 1 Hfl^=^(180) 
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f ^1 2 wfl^ <3<3(A6Hlfe- «1^# «<H1-°S «fl^*>7l ^ *fl 2 dj^ «flD=-g- 

^ 2HM(184a)7} ^€4. 
<i48> *fl i ofl^g Hfl *j=_g_ ^ (182a) £ *H 2 ^ ^ 3"8-7l(184a)fe € 

*M9°1| <8^€4. *fl 1 ^ «fl*8=-g- ^ ^-g-7l(182a) ^ 2 <*j^ «fl** 

^ ^-§-7l(194a)» *fl 1 Hfl§q-(180)^1 l^sfe «o v ^ ^ ^lfe- -g- f^°J°) #^t!r tfl 
^ 2002-69467S nfl^ ^ ^ Bfl^= ^-313 7l*fl 

<149> olnfl, *j] 1 ofl^j H fltg=-g- ^ 3|-g-7](182a)fe *fl 1 «fl^= <3 ^ (A5H *ll 1 « 0 V ^S. 

^^slJL, 2 ^ Bfl^-g- ^ 3"g-7l(184a)*f 1 ^ Bfl^=-8- ^ 2j-g-7l(182a) 

4 4€r H o V tAS *fl 2 «fl*g= <8^(A6H) ^ 2 *#^<LS. *8#€4. 
<150> X) 2 71^(190)^1^ ^1 1 nfl^(180)4 4^^.^ «fl^*>7l fl^ *fl 2 ^ 

(195) ^ 2 afl^(200)°l ^#^tf. 
<151> *f| i 7^(170) ^^12 71^(190)^8: *\] 1 *I1 11=4(180) ^ ^ 2 Hfl H=4(200) ©1 p> 

^^l-el €4. *fl 1 71 #(170) £ *ll 2 71^(190)^ ^ w2) °13 #3^: £ 

*r4. *H 1 7] #(170) 3? *fl 2 7l#(190)-fr #JL ^^1-Bl ^ ^tf*}7l iflSfl *fl 

1 71^(170) ^^12 71^(190)21 rtj-Ej- ^elH(198)7> $^4. 1 7l#(170) 

51 41 2 71^(190)^1 4°Hlr ^3(196)°1 ^€4. 

<i52> ^3aH1 2 
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<153> £ 28^: 7)1 2 ^aHH s£\$r ^1°>^ ^S^R^l^l 7fl^£olcf. 

^Al^oflA^ *\] 2 71^-g- ^1^*V M-^^l ^ -S-^fe ^^-.05. ZL 

<154> £ 28* ^r^M, Tfl 2 7]^r(190)^r ^1 2 #^-(195) ^ ^ 2 afl*j:ni-(200)*- Sf- 

*Vcf. Til 2 ^(195)£r *j| 2 7l^r(190)^ ^ ^^t}. *ll 2 *i^-(195)£r 

*11 1 71^(170)^1 ^€ ^1 1 #^-(175)3}- ^^.S^- 7fl 2 71^(190)^1 ^^tf. 

<155> *\] 2 wfl^:ni- ( 200)o11^ ^1 3 yfl^ ^(A7) ^^14 tifl^ <^(A8)°1 ^€i=K *fl 

3 *m ^^(A7)^r Tfl 1 71^(170)^1 Tfl 1 ^^-(175)^1 Tfl 1 <3<*(Al)2l- , Tfl 1 
<3^(A1)4 ^f-^^r ^^-i: SHr*}. *ll 4 afl^ ^(A8)^ ^ 1 71^(170)^1 ^1 1 ^ 
(175)^1 ^1 2 ^^(A3)5f *H^L^, ^ 2 <3<*|(A3)2l- ^^^r ^Hr^-. 

<156> ^ 3 Hfl^ ^^(A7)ofl^ 3 y o V ^* ^«fl *11 3 <^ afl^-g- ^ 

^-§-7l(205a)7]- ^^^Jl, 7fl 4 wfl^l: <3<*j(A8H^r *1] 4 ^ €*>^°1] ^*fl ^1 

4 yfl^-B- ^ ^-g-7l(207a)7> ^^^4. 

<157> £ 29^r £ 28<^1 £Al^ 711 l tfl^l ^1 4 afl^-g- ^ ^-§-71^1 tifl ^11- 

7fl^£ol^. 

<158> £ 291- %^^ ( ^11 1 wfl^ <3^(A1H 711 1 afl^-g- ^ ^-§-71 

(182a) ^ 711 3 «fl^ ^(A7H1 ^€ *fl 3 ^ afltg-g. ^ ^-g-7l (205a)^ ^S. ^% 

^-Tim ^cf. HL*h 711 2 tifl^V ^^ (A3)ol ] ^ 2 ^ afl^-g- ^ 

3-g-7l(184a) ^ 711 4 afl^ ^^(A8)<H1 Tfl 4 ^ aflt£-g- ^ ^ 7 | (2 07a)^ 
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#70* SHr^. olsq. ^ ^Till- *|) l ufl^(180) ^ Xl 2 wfl^ 

(200)21 A}o}ofl^ +z\ yfl^v s.j= ^^gol ^<^^rf. 

£ 30^ £ 28<H1 £Al€ *q i ifl^ *f| 4 on^ til) ^ ^ ^•-8-71^ SE «ti*l 

£ 30* %^\^L, Xl 1 «fl# <^(A1H1 ^€ Xl 1 ^ «ti#-g- ^ ^-§-71 
(182a) ^ Xl 3 *m ^^(A7)o11 Xl 3 afl^-g- ^ ^-g-7l (205a)fe >MS c|. 

€■ U^* 5Hr4. °fl* *<S, Xl 1 ^3 tifl*J=-§- ^ ^-8-71 (182a) ^ Xl 3 ^ Hfl^t 
^ 4-g-7l(205a)^r 90° -270°$^ Q±=t\. 

a«r, Xl 2 Hfl^= <3^(A3)XI ^€ Xl 2 ^ «fl^-g- ^ 3-8-71 (184a) ^ ^1 4 
«fl^ «3^(A8H1 Xl 4 ^ ^ 3|-8-7l (207a)fe cf€r "o V ^* 

4. <« 1-^, Xl 2 ^ yfl^-g- ^ (184a) ^ X| 4 ^ Wfl^-8- ^ 31-8-71 

(207a) 90° ~ 270° zJ-SL* #fet)-. ^7ll# ^ afl 1 Hfl^ 

(180) ^ XI 2 tifl^=^-(200)2l A>oloil^ eo|ae Sfe ^ ^ae u|1p> 



<162> ofl^ afl^r ^aHI 

<163> ^ Al oil 1 

<164> 5L 31-^ igj-tgofl cq«_> ojj^ Bfl^= ^lo) ^ X -*Ulo|* 3^3. 7 fl^Holt).. 

<165> £ 31^- ^-S^, ^ Hfl^ #Al(300)fe ^1°!^ § XI (310), ^7>«1 ^^1 

(320) ^ ^7>«J Jfsj. ^(330)* if-tVcl-. Hflol^ -g- XI (310)^1 #-¥-°flfe ^7>«]^- ^ 
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^^^1(320)7> Hflol^ -g- 31(310)51- MH^l 

(320)21 A>oH*r ^ -8-^(330)01 afl^l^cf. 

<166> Hflo]^ S.^l( 310 )^ oB^ o. tifl ^( 110)0] fgA^ 7l#(100)^- ^fl 

<167> Qx}*} ^ #*l(320)ir tfAl o]^- ^#*|(322), °1£ 7>^ ^1 (324) ^ ^ 

#*1(326)» 5.^1} . 

<168> o]^- ^^(322)^ 7>i, 1-%^ 7>^o] o>s^ sfle) 

<169> oj-s.^- 7>^» *flBl A]7l7l ^ *1H °l^r ^3 #*l(322)^r 2500K o]#oj 7 > 

7>«1^ ^fi^Hfe Oj-s^ 7>i^ ^^Z^ ^7># o] ^ o>s^. 7^-g. o>H^- 

°l^°ril3. Aj^jcf. 

<170> CfSTl] ofa^ 7}if SflSl Al7l7l o)£- ^ ^ (322)^ °l|i^= ^ 

^ ^ 7fl i^. #^-8: S.^T^. ofliiS- ^ ^ <*}=^ 7}^7> ^7]^ 

ofliiS. ^ ^ ?fli£L ^^-2] A>ol^. ^£ o> 3^ ^Tfl^H o>^^ ol-2-O.S. 

<i?i> o]^ 7 >^f ^1(324)^ = ^ 7 >^Al 71 7l $]f>1\ o>h^. ol^-oif aVcfl ^ o_ 

tfl^ nfl^ ^3)3 *l^K324a)-§; iU-tl-tf. o> = ^ °l£r£ ofl 2l*fl 

^14=) ^Eflo} 7 >^ ^^-(324a) ^£.5. 7>^5lol 7Hr #^-(324a)Sl a^^. Jf-J^*}. o> 
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= ol^8: 7}^ ^(324a)* ^--4*}^ e}^J aj £ 

<172> 7}^ ^( 324a H °J^*V 7}-^ o>s^. 7}^ o}e^ o]^.o. S 

€3*Hr «r€#*l(326)7> *€^l(326)fe 7>^ £^-(324a)# °>-^ 

^3 ^(electron)* °> = ^ <>1£:°1 o>^^. ^UJ-s 

4. 7>^ #^-(324a)2l- *^^1(326)7> ^ ^o]z\ ^Jf- t 7}^ o>s^ 

^^o} 7}^ #^-(324aH #^r€ <r 5U^LS «r€#*l(326)3- 
7>^ ^^-(324a)^ 7}^ & 7\^7]} ^^\^ *Vcf. 

<173> E 32^ £ 3lofl ^ #*H*1 €*>alcq t^^Kr 

<174> jsl 321- %2^?>\t& , olsq- ^-o. ^v- wv^ #*](320)^ ^^«J(130)^ 

«n^Kll0)ol o]s^ z]-5Ll- Si^\7] ^trSL #*1(328)» c| 

<175> #*l(328)£r afl^(110)# *§=SHr €*> 1 U (130)3 

711 S^^>7l ^t!" S|-S- ^M^f. €7>«i z]-£ 2:^ ^1(328)^ ^7>«] ^ (320) 
-1-9 3 ^£5. sl-^tVuf. 

<i76> E 31-g- cfAl t2^, ^4 -f}-^(330)£ ^7}*] ^ #*](320)<*1M ^ 

$ €^(130)01 nflW( 110)3 ?H ^0.5. £^s->£^- th}. 

<i?7> £ 33.2. ^x>wj saI^V ^solcf. 
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<178> £ 31 £ 33* %^\^ , Qx}*} ^4 0.^(330)^ ^7fl3l Jp-^Jf (335)^ 

^4 *}^3(336)» i^-^cf. 

<179> 3=4 p>^ 3 (336)ofl ^£ f-*Hf(335)^r tifl^KllO) ^ ^*Rr ^^Hl^ 

€*HKl30)°l £^>£^- *Vcf. Q7}*1 n>^H(336)^ ^7} g^-gr^ ^Rr ^ 

*H €*HKl30)* 14 ^SHMl ^>«" *r €^>U ¥4 u >^3(336)^ ^7} 

^ 514. ^ o]-H-5L ^*}-«] ^4 (336)^=7 cfl-o 33=0. 

<180> ZLe^q-, ^*}«i(130)# 3*H ^>*>7l ^Sfl 4U>if] ^-azf p>^3(336)^ 

iLcf §3=711 ^4-, ^-4 ^3(336)^1^ i^oj ^*>7fl £4. ^ 

7.}^ n>^H(336)<^] Tg^-g ^-sjs-, ^J*}^ ^sj- P>^a.(336)# Qx} 

^(130)^r »fl^(110)Sl Ir^ol igqtfr 

<i8i> £ 34^ ^x>wi ^4 -fi-^<q "V^a ^ ^1 -*MI* S^ltb 7fl^£olrf. 

<182> £ 33 £ 34= , Qt}*} ^4 -f|-bJ(330)£| 3=1.4 ^3(336) 

4^3 *S-^1 (338)7} 4i3 *13 ^-^(338)^ ¥ 

4 ^3(336)^ ¥^(335)» **fl €*J-1H Jf4s]^ ^ aj-tfl^l ^o.^ 

<183> 35^ v\^3. *|3 «oM -»M1^ *fl 1 ^HIS 5*1 7fl^iolcf. 
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<184> 51 35# #2^, ^ « 0 V *1 ^-^(336a)^ ^4 n>^H (336)3 <^ 

- tH^ofl 1 7fl£] *13 #7lolcf. -a ^Al^ofl^, JfLsJ. p> 

i £1(336 HI ^7flSl ^ « 0 v^l l-7l(336a)7> ^£t}. A ^ #7l(336a)*r 
^4^(335)3 *}o}6\] afl^t}. 

<185> 5L 36^ 51 35<H1 51 n}ia ^ vfrx] *^<% yfl^^-o) ^.g. 7^5. 

<186> 5L 36# #2^, i&x] #7l(336a)^ 1 #^£r ^ n>i 3 ( 336 ) 

ofl ^3^, ^1 1 tfi^fe *fl 2 tifl^^-(HO)^) S^ofl ^#€4. ^4 

ti J ^4 ^3.(336)^ ^1 l-7l(336a)<Hl 3S}c*| till^UlO)^ S.^ Tj: 

<187> 51 37^ 4i3 ^ ^fl^ *ll 2 ^Hl- 51 a] ^- 7 fl^ £ olt}. 51 38^- £ 

<188> 5i 37 51 38* %2*}^, v}±.3. *13 -^7fl(336b)^ ^4^(335)3 A ^ 0 ] 

1- ^^W^ ^ w>( q uartz bar) SE^ (support wire)°li=f. p}^£1 ^ ^ 

ti <M ^-^(336b)2l ^^51 ^4^(335)^ a>o) ^ ff^cf ^1 ^£H, Qx}*} 

^4 o>^a.(336)Sf tifl^B|(110)^ *}o}6)) v]\^]s\o] <&x}rt 5=4 n>^a (336)1- *|*ltr 
4. 

<189> ^}4 a J-^ n>^ 3 (336)cHl tfl^c*) ^Af^l « 0 >^o.S ^^tf. 4^1, 

U-^l ^-^fl(336b)^l ss]*}ci\ ^-^o] ^7} ^-4^(335)3 <U^-3.^ Q*\^ Q ] ^4^1 
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^-g-°l ^7i7fl £tf. 4i 3 « 0 >^1 ^-7fl(336b)^ *fl=4 ^ 

H o v ^ ^^sH *>fe 3M w}^*}JI, 4i3 -M(336b)£}- Q*}^ 

<190> ^Al^jofl o]^, ^^>«1 ^4 *>^H» A>-g-SM «fl^=^6fl ^ S a oH^ 

<191> ^aHI 2 

<192> J£ 39^ €■ 2 ofl^ yfl^t £Al g_> 7fl^£ol4. 

^HHH €^ ^3 ^ 3? elHS -frbi-a- XI I3f 

<193> £ 391- <*»^ tifl^ 3J-*l(300)fe aflo]^ s.^(4io), ^^tij 

(420), €^ ^3 ^(430), ^-4 -^-^(430) ^ el^S. -B-^(440)* 

<194> aflo]^ s.^( 41 o)^^ s^HH -fr^(440)°l ^^1^4. -f)-^(440)£: 

*K442) ^ -g-*fl(445)» ^tH}. E]iB w>(442)^ »\}o}+ -g-*fl(410Hl tfls><*| 

^*|JLS ^^lSlJi, 2]HE -g-*fl(445)^r ElHH w>(442)l- n}eH #4 £-§^4- 

<195> ^he (445)^^ ^^>«i ^ ^ ^i*|(430)7> ^^mcf. ^ifj ^ ^ 

5^(430)^ ^-^1 ^ ^Jl, tifl^(HO)^- nH^^r 3^1 7fl^7> ^^^4. 

<196> Q^rt ^ ^1 tH^(430)S] i^ofl^ tifl^4(no)4 ^s^}^! ufl^^ o]^ «]- 

(460)7} *i*l£lJl, «}(460Ht7 ^1(420)7> ^^l^rf. Qt.}^ 

^1(420)^ «>(460)» #4 
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^*>U ?1^(430)^ 7fl^°fl^r <£*}w] ^4 ^-^(430)0) ^^l^cf. 

^ ^4 -3-^ (420)^ ^Hl lolH ^HltiMl zl ^4^1 A i 

WV^^ ^Al^l- f-2:*H ^^*>^^l^r, trfl^ 7}^°\$\ ^<$7} 
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[^^8- i] 

A o v 7l Hfl^sl #Jf S -fBl #7l ufl^S] *fl 1 ^^^r ^*H=r €^U^r Bfl^= 

A oM «fl^^ #^-5.^ #7l «fl 2 -8-71 ^7|-W1 o, AqV71 

Hfl^Hl tfl«H *)1 2 «o V ^S. i7fl^<5}<*| #7l ^| 2 ^^l 2 3E*H<?M: ^*Kr 
#311- i#*>Tr ^ |^jo S afl^Hl ^B) 51^1 *g ^ h 0 >^ 

2] 

*fl 1 %H1 5A°H, #71 Hfl^* tgA^Kr #7}HH #71 afl^^ #71 71^1 

rfo]o>s.c s^oja 7>^-, #51- #s)§, ^5} #^^, #e] #e|e, ^>#^i 

3. ^7>«] O.^ tifl^^-ofl ^ £^}0]^- ^*Hr « o V^_ 

3] 

*fl 1 %H1 -*7l 1 Snflo]^- t§^«>^. ^HH^r #71 ^]| 1 <^«f t 

#A]7l^ 1 7^7} <§#^ afl 1 Pf^Hl- #7l Ufl^^Hl Bfl*l*Rr ^ 
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[3^* 4] 

5] 

A 1 %H1 &<>H, #7l *]1 2 £*fl°l# ^*Rr ^^l^lAi^ ^]| 2 k 

TT ^7}*J Bfl^Vofl ^E} SPflO]^- ^*Kr 

6] 

*ll 5 &°H, #7l 2 pfiafe #7l «fl^=^ S^l € ^ ^8 °L 

7] 

#71 7 >^^ cjTll; ^ 

7>^€ #71 ol^-^- 7 >^^ ^7>S «l*Rr ^7111- i^>^ ^ ^ <L3- *}^r 
8] 

A 1 %H1 Si^H^i , #71 ^1 1 £^1^1^; ^*Rr #7lHH^ #71 wfl^£| S^^- 
3.-^ ±^ #2* o)^ 51 ZL, #7l *fl 1 cg^^ i^#Al7l^ ^1 3 7fl^7> ^ 3 

#71 wfl^^oll afl^l^ ^'0.3. <sfb ^7>y] tiH^Hl ^E) 5Lnflo]^- 
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9] 

JL^ ±^ #3 o]^ 5)3!, a o V 7 ] ^ 2 cgcrf^ 7]^ *fl 4 7 fl^ 7 > *g#^ 4 n> 

10] 

*fl 1 ^ 2 ^71 ^1 1 7l# JE^r ^7} 1 71^32}- P^iL^r *fl 2 

7)% ^ o]± ^q.^ 3- 7fl; 

^"71 *fl 1 7l^ ^1 l tifl^nKg. ^-7^1; 

^i i €^ i^sq *n i <g^i ^-§-§Rr ^-7i i uii^si ^i i ^^^i 

^■71 1 uM^l^ *fl 2 ^"^Hl Cfl-g-^ ^-71 ^1 1 tifl^nl-O) ^ 2 Hfl^: 

Aj-7] 4 1 71^; ^ Tfl 2 7]^ <H^1-El ^ ^^l* if^e ^RJiLS. 
11] 

*11 10 * 0 H1 54^, #71 *fl 1 ^ #71 2 <£^£- #71 *q 1 ^ Aj-ofl ^ 

<HS. 1 7fl^ ^5]^ Ij-^ O.S *}^r ofl^^^c.) ^ ^ 
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[3^* 12] 

XI 11 %H1 Xl 1 <3<3 ^ A oM Xl 2 <^£r ^"71 XI 1 ^ofl JSrflS. 

«fl*l€ ^^a^l^l^l Xl^: 

13] 

A 10 ^Hl 51^ ^-i, #71 Xl 1 ^^--g; Xl 1 7)^) *§^$\JL, ^7} Xl 2 #^8: # 
71 Xl 2 7)^1 ^71 Xl 1 ^J-i: ^-^^S. *}^r ^lo>Z|- ofl^ 

14] 

Xl 10 %H1 5U<X^, ^"71 Xl 2 71 ^ ^-71 Xl 1 ^^-4 cfl-g-^H afl^l^ 
15] 

Xl 10 *<H1 SU^i, ^-71 Xl 1 7)&-£r ^7} Xl 1 ^^hfr Sfsfe 
[^T 1 * 16] 

XI 10 S^l, A cM XI 1 XI 1 7l^) ^>7l XI 2 -tf 

71 XI 1 7l#6fl ^"71 XI 1 M-^>X1 tifl^l€ ^HJ *}^r %^1°>^ ^H. 

17] 

XI 10 1H1 Sl^i, A oM XI 1 7}% ^ XI 2 7^-1 <H^l-&) f>}^ cfXl ol^^m 

^■71 XI 2 7l^ofl A o V 7 ] *J| 1 tifl^nV^ u}^^ 2 tifl^-g- f$ ^ ^ ; 
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#7] Xl 2 tifl^nv ^ ^- 7 i i cgctfofl cfl-g-^ Xl 3 «flH= ^^l Xl 3 ^} wj-^ 

* ^ xl 3 €*>^-§- ^>*>^ #X1; ^ 

-^-71 Xl 2 Ufl^S]- # #71 Xl 2 <3<3Xl ttf-§-*Rr Xl 4 tifl^ <3«H XI 4 ^Af «J-^= 
^ Xl 4 ^Kl-g- ^a>^ £-Xl* ^<E>Kr ^8 #Alo)zJ- ojj^ 

18] 

XI 17 %>X1 9X°1*\, ^7] XI 1 ^-7) Xl 3 ^ ^ Xl 2 ^ 

^> XI 4 ^> «o v ^ 33 # ^-^^S ^-Aio>z^ o^ IA ]^io| ^ 

19] 

XI 17 %>X1 ^<X A i, ^"71 Xl 17]%^ <#7] Xl 2 7)&^ o]s£^ Xl 
1 ^ XI 2 ^>oHl^ ^ S..E. ofl^# tifl^l§>^ 'SXlfl: ^ S^-*>fe 

*Rr ^l^ xis « 0 >^. 

20] 

X] 17 tl^*}, A o V 7l XI 3 ^} *o V ^£r 4 v 7l XI 1 ^} «o v ^Xl tfl*}<X 90° ~ 

270° till- ^ ^-71 XI 4 ^a> wj-^o. ^ 2 ^ 9Q o 

270° ^-i: 3* ^8-°S SJ-fe o>4 ojj^ lA )^^ XI 2 «o v ^. 



60-40 



1020030023382 #^ 2003/5/9 

21] 

*fl 20 # 7 1 *fl i * #7l A 2 ol^l-Sl £Kr i&Tflfe # 

22] 

^^r^e 2fl 1 7]% ^^12 7]^; 

#7l 211 1 71^-4 #7l 2fl 2 7l# *\o]d\] tifl^S} ^| 1 ^ ^ 2 

#7} 211 1 71^1 ^^S)o^, -8-71 211 1 *fl 1 ^^H tH-§-^ *H 1 

afl^ ^1 1 «oH^5L 211 1 ^3 «fl«-g- ^ ^-8-71 £ #71 211 1 ^^"21 

M-^^l 211 2 ^Ofl Cfl-g-^ *)1 2 Bfltg: ^^Oll 211 2 «o V ^S <g#^ 211 2 ^ Hfl *^-g- 

^ ^--8-71 » ^ 211 i «ti^; 

#71 211 2 71 <§#^ 211 2 aflf 5 !; 

#71 211 1 7)% ^ 211 2 7^ A}o)6% Hfl^l^ ofl^^- i^fe ^ ^ 
#*1°>4 ^X*l#*l. 

[^^# 23] 

211 22 %H1 5U°H, #71 211 1 °m £ *H 2 <8^£- #71 211 1 ^ #<H1 3<H51 1 

7fl7> *g#^ S}^ <2MS.A]#*\. 

24] 

211 22 ^1 $1°]*}, #71 211 1 °m 5? #71 211 2 <3<*j^ #71 211 1 €^ #<Hl 51 
cflS tifl*13 Sfe ^-Alo>Z| ^j^JLAl#^. 
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25] 

Xl 22 *J-X1 5U<X^, a o v 7 1 Xl 1 #"^8: #7] Xl 1 71^1 wfl^l^Jl, #7} Xl 2 ^ 

* #71 XI 1 *V^J±£r XI 2 7]^1 «fl*l£ ^il^L ^35. 

26] 

XI 22 %>X1 SZ^^i, #7l XI 1 ^-71 XI 1 7l^r<Hl Hfl^5)Jl, #7l Xl 2 

^ -*7l XI 1 7l^r<Xl <$7] XI 1 M-WXl «fl*l€ 3}^ ^1°>4 

27] 

XI 22 %>X1 5ft°H, ^-71 XI 2 nfl^q-^r ^-71 XI 1 °§<%2\- tfl-§-*Rr XI 3 wfl^= ^ 

^Xl XI 3 3 OP^ H fl^-§- ^ ^ >£ 7 ) ^ 2 tifl^nl- ^ 

XI 2 <3^Xl cfl-§-<5}^ 4 tifl*J= ^^ofl 4 «o v ^S XI 4 tifl^-g- ^ 

28] 

X] 27 oio^, a o v 7 i ^ i « o v^ #7l XI 3 ^-71 XI 2 ^ ^ 4>7l XI 

29] 

XI 28 5U<X*1, ^"71 «5«^^. ^ afl^t £ c ofl^o] 3^ ^o. S Sfe ^-Al 
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30] 

*fl 27 %H1 5U°H, #7l A] 3 wj-^ #71 X) 1 ^ofl tfl*H 90° ~ 

270° till- & wj-^-g- 5>JL, #7l 4 ^a]- ifj-^g- #71 ^1 2 #%H1 cfl*>o| 90° - 

270° #^1- ^ ^* ^^JIS ^1°>4 ^^^1^1. 

31] 

*ll 30 * 0 H1 $Z^^i, #71 oJ]^ MlpfBJ ofl^ol ^ ^ ^- A ] 

32] 

7>«J IH^I; g 

^-71 ^7>«l^- #71 Hfl^ofl ^*>*M ^*fl #71 Wflol^ -g-31 ^ #71 

^7>«] ^#^1^1 A>oHl «fl^5lH ( ^7]^ # 7 } ^^-g- ^^^5. -f-3l-Al7l^ 

4^7fl2l ^-^7> i^*Rr €7>«j ^4 -fr^-g- S^^r 3* 
5- 3-}^ <^ Hfl^ 

33] 

*)1 32 %H1 a 0 v 7 ] ^^aj ^-^#^- ^7># ^flsl *}cx\ o)JO-^ #^*Rr °1 

■Sr 1M^*1; 

#71 oj^ 7>^*>^ ol^ 7 >^ #^1; ^ 
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^y] °l-gr^r 7}^& Q*}sL 3Ef-«Hf ^^AS ^ 

»W ^1 . 
34] 

[^t 2 -* 35] 

^fl* 3 5£^Kr ^8-2-3. Sfe ^ 

36] 

*H 35 Sl^H, -*7l ^-7fl^ ^"71 71^ ^.Bfl 3^5= l 7 flo} 

#7l<y %-$r ^ <^ afl^ 

37] 

35 %H1 &°H, ^71 ^ « 0 V^ J^fl^ ^-71 -f-JlftLo) A>ol§ 
w>(quartz bar) J£^r ^^e sM^o] s.^o S ^ cfl^ tifl^ . 

[3^8" 38] 

35 $a<H*l, ^"71 <#7] -f}-^ ^ ^"71 tiH^ v 

4 *B^iL^r ^1 Hfl^l^ 3J.gr ^ 6n^ « fl ^ ^ 
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[^Jt 1 * 39] 

^1 35 *cHl #71 ^ #*1 -¥"^fl ^ #71 Qx}*}S>) jg^*> 

*1 ^ 3* ^-^^-s. *m Hflt #*l. 

40] 

#71 wflol^ -g-^Hl 41 $1*1 SlSB «}, #71 H ]_g. nq-H^- o]^s>^ B]£B 

#71 SlHB ^-^Hl ^l^M, #71 Wfl^nKg- W ^ «.«.ofl 711^1- £±r 

#71 ^1^^ iflJjL6fl #7l tifl^nv^. rd-ef -g-*M^ -f^; ^ 

#71 711^1 ^^lSjol #71 ^7>^ ^ ^loflAi <£*}.ial-g- C_ S # 

A afl^^Hl ^a>^ ^7>ag Jf-sj. -fry-g- i^-*>^ ^ ^^lo s ^ o_n^ y fl ^ 

#*1. 

[^T 1 * 41] 

^1 40 %H1 Aj- 7l xfl^-oflfe- #71 ^7f«] ^ -S-^-g- ol^^ 7 ] 

°l^#^l7l- Dl ^ Hfltg: ^1. 
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